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Diagnostic Difficulties and Levulose Tolerance Test 


in “Functional” Mental Diseases” 


L. J. MEDUNA, M.D.,** F. J. BRACELAND, M.D.,** 
and JOHN VAICHULIS, Ph.D.** 
Chicago, Illinois 


The introduction of shock and convulsive 
therapies in the treatment of mental dis- 
orders and the consequent improvement of 
some patients stimulates us to critically re- 
examine the concepts of the so-called ‘“func- 
tional psychoses.”’ This seems to be particu- 
s larly necessary in the case of dementia prae- 
cox for it is everywhere apparent that a wide 
divergence of opinion exists as to the real na- 
ture of this disease. Obviously, if we are ever 
to reach any intelligent conclusions regarding 
dementia praecox or to understand the ra- 
tionale of the therapies used in its treatment, 
we must have some definite agreement as to 
what constitutes dementia praecox and how 
it is to be defined. 

Ever since Kraepelin! (1896), with rare clin- 
ical acumen, gathered together the several 
entities hitherto considered unrelated and 
formulated his conception of dementia prae- 
cox, there have been differences of opinion 
regarding its implications. Clouston, a Scotch 
physician, who had written on adolescent in- 
sanity, took immediate issue with him on the 
ground that the idea of dementia praecox was 
too far reaching and all inclusive. Kraepelin 
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was a careful observer, his cases had been well 
studied and he concluded that dementia prae- 
cox was due to a disorder of metabolism, that 
the cases had a fairly definite course and that 
they always eventuated in a certain degree of 
dementia. 

Bleuler’s? contribution in 1911 was the sec- 
ond great landmark in the consideration of 
dementia praecox. When Bleuler introduced 
the more descriptive term schizophrenia, he 
implied that it was Kraepelin’s dementia prae- 
cox that was meant by the term. Admittedly, 
his concept of schizophrenia was much more 
comprehensive, and there was one essential 


’ difference, namely, Bleuler insisted upon the 


splitting of the personality as the character- 
istic feature of schizophrenia. To use Bleuler’s 
own words, schizophrenia included “many 
atypical melancholias and manias of other 
schools, most of the hallucinations, confusions, 
many of the amentias described by others, 
many of the paranoias of other groups, par- 
ticularly the hysterical paranoias and almost 
all of the incurable hypochondrias, ‘nervous- 
ness,’ compulsions, impulsions, etc.” In spite 
of these greatly widened boundaries, Bleuler 
always insisted that dementia praecox and 
schizophrenia were synonymous terms. 
Wernicke’s? dissertation on what he called 
“Sejunction” in 1900 was really the forerun- 
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ner of the various analyses of the mental 
mechanisms involved in dementia praecox. 
His analyses were based on what he termed a 
“psychic reflex arc’ presupposing the exis- 
tence of psychosensory, intrapsychic and psy- 
chomotor tracts. In his theory, manic depres- 
sive psychosis in the depressed stage was an 
evidence of intrapsychic hypofunction, excite- 
ments were due to hyperfunction, catatonic 
stupor was an evidence of psychomotor hypo- 
kinesis and catatonic excitement was a hyper- 
kinetic process. It was but a step from here 
to that extremely important concept of Stran- 
sky’s* (1909) namely that of “intrapsychic 
ataxia” and in this he described the destruc- 
tion of coordination between the intellectual 
attributes of the whole psyche and the affec- 
tive attributes. He described the disharmony 
between the expression of effect and the idea 
content of thought. 

At the same time the psychoanalysts were 
busy interpreting the mental mechanisms in 
dementia praecox. In 1909, Jung® stated that 
the apparently unintelligible manifestations 
of the disease were really the symbols of 
buried complexes. Freud® also entered the 
discussion and remarked that there was a 
failure in the patient’s interest—the libido 
first turning toward fantasy creation and 
later becoming introverted. This analytic 
turn of events was noted by Kraepelin and he 
was none too happy about it. In the 8th edi- 
tion of his “Lehrbuch,” among other things, 
he says, “I am not able to follow the trains of 
thought of this ‘metapsychiatry’ which like a 
complex sucks up the sober method of clinical 
observation. As I am accustomed to walk on 
the sure foundation of direct experience, my 
Philistine conscience of natural science stum- 
bles at every step on objections, considera- 
tions and doubts over which the lightly soaring 
power of imagination of Freud’s disciples car- 
ries them without difficulty.” Here may be 
seen an early intimation of the split between 
the “organicists” and the psychological group 
which has not been altogether healed even at 
the present time. 

Ewald’ in his excellent comparison of the 
views of Kraepelin and Bleuler remarks, “It 
seems to me that schizophrenia or the term 
schizophrenic as it is interpreted by the psy- 
chological school and as it is again and again 
explained psychologically and analyzed by 
Bleuler, Berze, Jaspers, Cruhle and many oth- 
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ers, should be looked upon primirily as Q 
psychological reaction type, merely as q syn- 
drome in the sense of Hoche but not as 4 
disease entity. This means that if a patient 
presents a schizophrenic picture and as We 
say has schizophrenic experience, then it js 
not at all established as yet in our opinion 
that we have to deal with a case of dementig 
praecox even though we often might think of 
it with a high degree of probability. What we 
have before us is merely a schizophrenic 
symptom complex from which we cannot with 
a sufficient degree of certainty reach a con- 
clusion as to the nature of the basic physica 
process.” And again he states, “TI object, how- 
ever, to the disease concept of schizophrenia 
so commonly referred to recently as showing 
a purely psychological content, a psychologic 
experience or reaction type which entirely 
overlooks the biological background—the ma- 
lignant process and defect nature of the dis- 
order.” 

In view of the multitudinous disagreements 
as to what the terms dementia praecox— 
schizophrenia really included, Strecker® re. 
marked, ‘‘As a clinical entity, dementia prae- 
cox which may stand as a type of malignant 
mental disease, rests on a very insecure foun- 
dation. Uncertainty and total divergence of 
opinion in regard to etiology has made for 
continuously shifting diagnostic criteria. At 
the 1921 conference of the American Psychia- 
tric Association, the psychiatrists were unable 
to mention one single symptom which is an 
index of malignancy.” To Strecker’s state- 
ment we might add the notation that if the 
same question were to be propounded today, 
twenty years later the resulting answers would 
be just as inconclusive. 

Ewald’s criticism may explain one of the 
reasons why investigators have been so un- 
successful in determining the basic factors in 
the etiology of the disease. Almost without 
exception we have been trying to correlate 
between the symptoms of the illness on one 
hand and the person who is ill on the other. 
This probably cannot be done in schizophrenia 
any more than it can be done in alcoholism. 
Sufficient quantities of alcohol make one man 
sentimental, another homicidal, one man ex- 
pansive and another one depressed, yet in all 
cases the causative agent is the same. Singer 
differentiated between the fact of mental ill- 
ness and the form of mental illness. He says, 
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«the fact of mental illness depends upon the 
etiologic agent—the form the illness takes 
depends o7 the habits of adjustment peculiar 
to the person who is ill.” Bleuler had express- 
ed the same idea years before when he stated 
that organic processes cause the psychosis but 
psychological factors largely shape the picture 
it assumes. For this statement he was criti- 
cized by Meyer for what he called an unwar- 
ranted assumption of dualism of mind and 
pody. One is inclined to agree with Bleuler 
and Singer in this difference of opinion; there 
must be two phases to the illness, even in 
treatment so definitely organic as metrazol 
and insulin shock, psychotherapy is a neces- 
sary adjunct to the chemical therapy. It would 
seem that Bleuler’s and Singer’s views could 
be held without doing violence to the so-called 
dynamic interpretation of the meaning of the 
pehavior manifested in the psychoses. 

In spite of the many difficulties mentioned 
above, we have made many advances in the 
study of schizophrenia. We know some things 
about its heredity and its prophylaxis—we can 
interpret some of its phenomena and even 
treat and alleviate some of its symptoms but 
as yet there is no unanimity of opinion re- 
garding its etiology, diagnostic criteria or true 
prognosis. 

The studies of the role of heredity in schizo- 
phrenia are not very convincing. Rudin!® made 
what seems to be one of the most elaborate 
investigations reported thus far and he based 
his study upon the conceptions formulated by 
Kraepelin. From his studies he concluded that 
dementia praecox does not behave like a sim- 
ple Mendelian factor in heredity. Jelliffe and 
White state that “final statistical evidence is 
unable to decide whether a polymorphous 
trend or a general disposition to mental dis- 
turbance only, lies in inheritance.” Karl 
Schaffer! believed that in schizophrenics who 
have poor heredity the difficulty must be bas- 
ed on a so-called abiotrophy of the neo- 
pallium, i.e., that the defect is in the germ 
cell itself. It is safe to conclude that thus far 
the study of the patient’s heredity offers little 
to help us. 

In regard to the etiology of schizophrenia, 
there has been and is a multiplicity of opin- 
ions. Nearly everything has been considered 
Suspect from the lack of vitality in the fer- 
tilized ovum (Mott) to the belief that auto- 
intoxication and focal infection are the prime 
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factors in the causation of the disease. Neuro- 
pathologists of the highest calibre (Spielmey- 
er, Bowman, Buscaino) have called attention 
to histopathologic changes in the brain of 
schizophrenics but other investigators have 
found the same alterations in the brain of 
normal people killed in accidents. Josephy, 
Funfgeld, Miskolczy and Horanyi found no 
connection between the duration of the schizo- 
phrenic process and the histopathologic 
changes in the brain. Thus in regard to 
schizophrenia at least, we must regretfully 
return to the conclusion set forth by the dis- 
tinguished Esquirol over one hundred years 
ago, namely, “Pathology is silent as to the 
seat of madness.” 

At the present time the attention of the 
“organicists” is being directed along physio- 
logical and biochemical lines. Golla’s work 
seems to indicate a disturbance of the acid 
base equilibrium consequent to a primary dis- 
turbance of the respiratory center. This is 
significant because of the conclusions reached 
by Swinehart and others that there is a re- 
duction in the sensitivity of the respiratory 
center to carbon dioxide in catatonic and 
stuporous schizophrenics. Warburg, Wortis!2 
and others have demonstrated that the re- 
spiratory quotient of the living brain is nearly 
1.0. This would indicate that the source of 
energy for the brain tissue is supplied by 
carbohydrates. Accordingly, it is possible to 
conjecture that inasmuch as the functional 
disturbance of the cortex is not due to some 
morphological lesion or circulatory disturb- 
ance (e.g., tumor or inflammation, etc.) the 
chemical substratum of the deranged func- 
tioning is probably to be sought in some un- 
known disturbance of the carbohydrate me- 
tabolism of the brain. It is our intention in 
this paper to discuss one phase of this dis- 
ordered carbohydrate metabolism in schizo- 
phrenia but first we should mention some of 
the diagnostic difficulties encountered. By 
our use of the term schizophrenia, it should 
be understood that we mean the well known 
fragmentation of the mind and the breaking 
up of the usual synthesis of thought, feeling 
and activity rather than the symptom com- 
plex and resultant dementia which was stress- 
ed by Kraepelin. 

It is a well known fact that in any large 
group of acute psychotic reactions, there are 
some cases which do not entirely fit into clear 
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cut diagnostic groupings. Whereas a majority 
of the cases are usually labeled and treated 
according to the diagnostic tag which they 
bear, this last mentioned group becomes a 
problem. It is not scientific or fair to the 
patient to shove them into one group or an- 
other even if only because of the prognostic 
implications. To leave them undiagnosed 
which is really the correct thing to do, opens 
us to criticisms by the patient’s family and 
our medical colleagues, consequently, one usu- 
ally feels forced to produce some kind of diag- 
nostic label. As to the existence of a group of 
patients which lie midway between schizo- 
phrenia and manic depressive, there can be 
no doubt. To label the patients schizomanic 
might seem to be begging the question and 
yet, we have all seen patients who show 
schizophrenic reactions at one time and manic 
depressive at another, sometimes even in the 
same illness. Dunton and Kassanin have re- 
ported small groups of this type.. In the case 
of schizophrenia, one thing is certain—no iso- 
lated sign, no matter how conspicuous it may 
be, is sufficiently strong to clinch the diag- 
nosis. There are times when the disharmony 
of thought and behavior evidenced by the 
patient seems to be actual, fundamental and 
part of the basic disease mechanism but upon 
the recovery of the patient from what ap- 
peared to be a malignant disease, it is found 
that the distressing symptoms were simulated 
by means of a combination of extraneous cir- 
cumstances and gave the false appearance of 
malignancy. This is particularly true in re- 
gard to our inability to gauge accurately 
habitual modes of reaction in an alien race, 
especially when further complicated by a psy- 
chosis. 

Shock treatment by insulin and the in- 
auguration of convulsive therapy by means 
of metrazol were the most important steps in 
directing our attention back to physiologic 
processes as factors in the causation of men- 
tal disease. As is well known, Meduna’s!® 
hypothesis of the biological antagonism be- 
tween schizophrenia and epilepsy was fruit- 
ful, insofar as practical results went, but later 
he rejected the theoretical foundation of the 
treatment. He then proposed to find a com- 
mon denominator for the mechanisms of 
metrazol and insulin in their effects as Belas- 
tung therapies on carbohydrate metabolism. 
He further concluded that the post convulsive 
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alterations which occurred in the carbohy. 
drate metabolism should be considered as re. 
actions of the organism and not as direg 
results of the action of the agent metrazg, 
Here again appears the idea that the alter. 
tion of the carbohydrate metabolism is one 
of the factors in the causation of schizo. 
phrenia. 

Another circumstance which pointed in the 
same direction was the fact that back in 1923 
Sir F. W. Mott!* had investigated the norma] 
and morbid conditions in 100 hospital ang 
asylum cases of schizophrenia and remarked, 
“It can be noted, on the one hand without 
the aid of the microscope, that the adreng|] 
glands of a case of dementia praecox are as 
a general rule smaller than in cases belonging 
to any other class—many of the glands in de- 
mentia praecox only weighed from 2.8 to 4 
gms.” The average weight of the glands in 
Mott’s cases was a little higher because among 
his schizophrenic patients were four so-called 
puerperal cases and the cortex of the gland 
is usually increased during the puerperium. 

Normally, the gland weighs from 6.5 to 75 
gms. According to Kojina, body weight has 
very little influence on the weights of the 
gland. The most definite changes, particu- 
larly in schizophrenic patients, have been ob- 
served in the medulla of the gland. The nor- 
mal cortex—medulla ratio in the gland is 2.7 
(i.e., the cortex covers 2.7 times as much area 
as the medulla). If this fact be coupled with 
the other findings, namely, that the average 
adrenal gland in dementia praecox is rela- 
tively a small organ, it is probable that the 
deficiency in weight in most of the cases was 
in a great measure due to deficiency in the 
medulla. Microscopically, no changes were 
found in the cortex. In the medulla the cells 
were smaller, many were vacuolated and had 
poor staining qualities. 

If Mott’s observations are correct then the 
carbohydrate metabolism of the schizonhrenic 
patients should be different from that of nor- 
mals because the carbohydrate metabolism is 
controlled by the activity of three glands: the 
pancreas, the adrenals and the pituitary body. 
Insulin decreases blood sugar, adrenalin sup- 
ported by the action of the pituitary body in- 
creases the blood sugar. If one of the increas- 
ing agents is abolished or diminished in its 
action (as in atrophy of adrenal gland) there 
are several possible consequences which may 
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result. Regardless of the degree of atrophy 
or deficiency of the adrenals, any pathologic 
changes occurring in these glands will affect 
the whole insulin system. 

Inasmuch as insulin is undoubtedly one of 
the most potent regulators of carbohydrate 
metabolism, its usefulness in schizophrenia 
may be directly or indirectly traced back to 
its influence on the carbohydrate metabolism 
of the brain. Thus the mechanism of remis- 
sion as well as the biochemical changes un- 
derlying schizophrenia may be found in a 
disturbance in .some intermediary phase of 
this same carbohydrate metabolism. The 
question might arise here as to why, if this 
difficulty is one of the carbohydrate metabo- 
lism, does it only seem to affect the cortex 
of the frontal lobes of the brain? Vogt’s!é 
investigations on brain lesions of all kinds 
have shown that the 3rd and 5th layers of 
the cortex are the most sensitive to pathologic 
changes. He explains this on the basis of 
phylogenesis. The more recent the part or 
organ from a phylogenetic point of view, the 
more vulnerable it is. The changes we are 
seeking are not massive enough to produce 
changes throughout the whole brain—it is 
simply the neo-pallium which is involved. 

Obviously, the phase of carbohydrate me- 
tabolism most easily observable in vivo is that 
involving fluctuations in the lactic acid and 
sugar content of the blood and many ob- 
servers have already investigated the fasting 
blood sugar and sugar tolerance curves in 
schizophrenia. At first glance, their results 
would seem to be confusing. Weston,!’ using 
the Myers Bailey method, investigated 20 cases 
and found that the average blood sugar was 
normal (99.5mg%) although individual dif- 
ferences in the schizophrenic patients were 
great. Wuth,!® using the Neubauer reduction 
method in 40 cases, found the mean value to 
be normal (107mg%)—37.5 per cent of the 
cases Showed an increase. The same criticism 
may be leveled at both of these papers, name- 
ly, that the use of mean values or averages is 
not satisfactory because this figure is so ali 
inclusive, it contains the group which is very 
low, the group which is very high and the 
normals. Bowman’s!9 average findings in 1923 


. were 97mg%. Wm. Freeman,” using the Folin 


Wu method of determining the fasting blood 
sugar in 59 schizophrenic cases, found 8 of the 
patients to be hyperglycemic, 8 hypoglycemic 
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and the remainder normal. The average blood 
sugar of his schizophrenic patients was 96.6 
mg% and that of his normal controls 95.4 
mg%. He also quotes 6 authors who in 156 
cases found a 24% incidence of hypoglycemia, 
8 authors who found 38% hyperglycemic in 
201 cases and 8 authors who found 76% nor- 
mal, 9% hypoglycemic and 15% hyperglycemic 
in 292 cases. Superficially, it seems that little 
can be made out of these conflicting figures, 
but it is our belief that these observations are 
probably all correct’ and that they were ex- 
amining their patients during different phases 
of the schizophrenic process. An examination 
of this postulate is the raison d’etre of this 
paper. The results reported by those investi- 
gators could be briefly summarized as follows: 
one group of schizophrenic patients has a 


pathologically low fasting blood sugar, another . 


group has a normal fasting blood sugar level 
and the remainder falls into the highest nor- 
mal range or exceeds the upper normal limit. 
These apparently contradictory results should 
not be discarded simply because they are at 
variance but rather we must find a common 
denominator or postulate a theory of heuristic 
value which explains the seeming contradic- 
tions. 


The Theory and the Method 


In order to understand the problem we 
should first review the normal mechanism 
which controls the blood sugar level. It de- 
pends on several factors, the first of which 
is the intake of carbohydrates and the sec- 
ond, their storage in the liver. Assuming, in 
the absence of knowledge to the contrary, 
that these factors are normal in schizophrenia, 
then the maintenance of the blood sugar level 
depends on the harmonious working of the 
triad mentioned above, insulin, adrenalin and 
a hormone of the pituitary body, the anti- 
insulinic hormone, the synonyms for which 
are carbohydrate metabolism hormone, dia- 
betogenic hormone, glycotropic hormone, and 
which is abbreviated to A. I. hormone. This 
hormone acts in synergy with adrenalin, 
hence, any condition which would affect the 
function of the medulla of the adrenal would 
necessarily affect the function of the pituitary 
body. We believe that these hormones com- 
pensate for each other, that is, a reduction of 
one calls for an increase in the other in order 
to maintain a balance against the effect of 
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insulin. This is in accordance with the gen- 
eral principles of physiology. We have also 
reason to believe that any pathologic change 
which affects the production of insulin will 
provoke a concomitant change in the adre- 
nals and pituitary body in the same direction. 
Hence, an increased production of insulin, 
calls for a like increase in adrenalin and its 
synergistic hormone of the pituitary body in 
order to maintain a balance of the blood sugar 
level. This is not an invariable reaction, how- 
ever, as is evidenced by cases of spontaneous 
hypoglycemia. It follows, therefore, that if 
the adrenalin output is impaired the imme- 
diate response of the organism would be, first, 
a relative over-activity of the antagonistic 
hormone, insulin, with a consequent low fast- 
ing blood sugar; secondly, an increased action 
of the synergistic pituitary hormone which 
restores the decreased fasting blood sugar to 
normal levels. It is possible that at times this 
substitutive action of the pituitary gland over- 
compensates for the lowered adrenalin and 
this over-compensation manifests itself in a 
high fasting blood sugar. Thus, the three 
apparently contradictory groups of fasting 
blood sugars in schizophrenics might be ex- 
plained. Group one is represented by patients 
having a low fasting blood sugar, group two 
(the compensated group) the normal fasting 
blood sugars, and group three by the “over- 
compensated” group, the high fasting blood 
sugars. 

In order to obtain the proportion of schizo- 
phrenic patients in these three groups, we 
determined the fasting blood sugars of 147 
schizophrenic patients and 21 manic depres- 
sives. The results may be found in Table I. 

In order to determine the fasting blood 
sugar level, the patients were kept in bed until 
the blood samples were taken. An effort was 
made to select patients who were not excited 
in order to eliminate a presumed increase of 
the fasting blood sugar because of excitement. 
Despite this precaution, six of the patients 
became excited and betrayed anxiety previous 
to and during the taking of the blood samples. 
Peculiarly enough, two of the six showed a 
blood sugar ranging from 79 to 8lmg%, thus 
indicating that their excitement did not in- 
crease their fasting blood sugar above the 
medium normal level, if it increased it at all. 
There were 37 of our patients (25.2%) whose 
fasting blood sugar was above 90mg% (i.e., in 
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the high normal group). Forty-six of the 
cases (31.3%) showed a definite hypoglycemic 
blood sugar level of below 75mg%. The blood 
sugar in thirty-three cases was below 70megy, 
and six of the patients had fasting biood Sugar 
values below 60mg%. In 64 cases (43.5%) we 
found medium values ranging from 175 tg 
90mg%. 

At the risk of being repetitious, we call at. 
tention to the fact that striking an average 
of these cases would produce an almost nor- 
mal mean but it would simply be a mathe- 
matical exercise and would not reveal the true 
state of affairs in the individual schizophrenic 
patients. If we assume that schizophrenia is 
a pathologic process in which the pathologic 
findings fluctuate sometimes from one ex. 
treme to the other, we must necessarily dea] 
with each patient individually or at least in 
groups which have similar features. The 
mathematical calculation of averages is of 
little value. We plan to approach the problem 
of assumed impairment in the carbohydrate 
metabolism of schizophrenics from every pos- 
sible angle. To do this we should first very 
carefully consider Group No. 1, mentioned 
above, those patients with a low fasting blood 
sugar. 

The low blood sugar in these patients, ac- 
cording to the theory presented may be caus- 
ed by several conditions. First, the produc- 
tion of insulin may be increased and the 
adrenalin and A. I. hormone production may 
remain normal—this is hardly likely because 
it would indicate a clear cut spontaneous 
hypoglycemia and also it would not be in 
accordance with the findings of Sir F. Mott, 
already mentioned, namely, that in schizo- 
phrenia we are to expect a decreased produc- 
tion of adrenalin. Thus the low fasting blood 
sugar would indicate a decreased adrenalin 
level and a normally functioning insulin regu- 
lation. It is a well Known fact that schizo- 
phrenics as a group have a low normal blood 
pressure. 

In the second group of schizophrenics, those 
who show a medium normal fasting blood 
sugar between 70 and 90mg%, we should con- 
sider three possibilities. The first possibility 
is that the adrenalin production is unimpaired 
and the second is that the diminished adrena- 
lin production is compensated by an over- 
production of the A. I. hormone, thus an ap- 
parent balance is achieved but the manner in 
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TABLE I 
FASTING BLOOD SUGARS OF SCHIZOPHRENICS 


Below 75 mg% 


1. C.J. 66 mg % 50. W.E. 
2. H. H. ae 51. P.S. 
3 M.R. = * 52. M.T. 
4. W.T. 68” 53. W.W. 
5. EW. = ” 54. F.B. 
6. M.B. ae 55. W.F. 
7. T.S. ie 56. K. 
8, J.F. _ * a. L. 
9, A.P. os ” 58. M. 
10. C. P. 68” 59. K. 
11. C.C. 68” 60. S. 
12. W.S. 56” 61. C. G. 
13. F.S. e ” eo. c. 
14. R.S. wie 63. W. J. 
15. J. W. 69” 64. C.S. 
16. S. Z. 69 ” 65. C. B. 
17. V.L. Be 66. M. 
18. L. F. 67. A.L. 
19. J. W. = * 68. H.M. 
20. T.G. -— 69. D.P. 
21. J.S. 64” 70. H.R. 
22. J. W. 66 ” 71. J.T. 
23. S. D. os * 72. B. W. 
24. F. 65 ” 13. J.F. 
25. A. 60 ” 74. W.G. 
26. W. J. 63” 75. A. K. 
27. A.P. eS ” 76. B. M. 
28. C.K. ss ” 77. V.M. 
29. W. D. 65 ” 78. J.N. 
0, A.T. = ” 79. J.N. 
$1. A. F. a ” 80. S.O. 
32. J.C. 63” 81. B.R. 
33. G. K. \, 82. B.S. 
34. H. V. _ 83. K. W. 
35. N. ie 84. N.Y. 
36. J.F. 69 ” 85. L. Z. 
$7. P. D. 7 ” 86. L.S. 
38. J.F. | ae 87. M. H. 
39. L. B. 58” 88. W.D. 
40. R. G. as 89. A. K. 
41. H. K. — ” 90. W.S. 
42. B.D. so ” 91. W.H. 
43. C.C. Ss ” 92. Ph. B. 
44. R.B. _— 93. L. M. 
45. E.B. _ * 94. W.F. 
46. J.S. 70 ” 95. J. W. 
96. S. W. 
Between 75-90 mg% oT. CC. 
47. H.B. 79 mg % 98. E.B. 
48. J.D. 84” 99. H.N. 
49. P.D.B. _” 





* Patient excited at time of examination. 


Between 75-90 mg% 


Between 75-90 mg% 
82 mg% 100. N. K. 88 mg% 
Tl 101. N.E. =...” 
: ie 102. N.B. 8 ” 
‘wa ” 103. S. D. 86” 
82” 104. E. B. ed 
.: iw 105. A. M. oa |” 
—_— 106. M. T. _— 
— ~ 107. T.B. 84 ” 
_ *.? 198. H.S. 86” 
: a 109. J. K. 88” 
88” 1G. Dc. a 
19 ” 
17 99 Above 90 mg% 
—_— ~*~ 111. D.B. 98 mg% * 
oO” 112. F.B. 99 ” 
-— ~ 113. F.C. — = 
—_ * 114. R.C. ie. * 
om 115. MEP. 100 ” 
:: ied 116. J. 90 ” 
— IE RK: oa: ” 
84 ” 118. H.S 90 ” 
84” 119. Re. 1 a 
— 120. K. — 
— LZY. B: 92,7 ” 
_— * 122. D. 99 ” 
os |” 123. W. W. a.” 
= * 124. W.S. ia” 
86” 125. I. F. 10” 
so ” 126. H.G. 105” 
a. 127. S. Z. oa" 
84 ” 128. R. T. — 
— ”* 129. F. McD S ” 
=_ 130. J.N. 99 ” 
— 13r. Ee i 
_ * 132. Ch. O. 98 ” 
ao ” 133. P. R. 93 ” 
19 ” 134. A. M. 106. Cl” 
aie 135. E. P. -. * 
:) 136. Th. G. 100 ” 
84 ” 137. J.G. 105” 
80 ” 138. E.P. 96 ” 
81” 139. F. K. 100 ” 
a = 140. J.T. ies 
75 ” 141. H.M. —.™ 
— ” 142. N.C. 9 ” 
86” 143. H. H. LS 
. ii 144. H.F. . 
(ae 145. W. Z. 6.” 
—_— * 146. Ch. B. ea 
i. 147. J. K. 92° =” 





which it is achieved is pathologic. The third 
possibility is that the adrenalin production is 
impaired and that the insulin production is 
also impaired. 

There were sixteen patients whose blood 
Sugar level was in the highest group. The 
mechanism underlying this action could be 
explained by one, a low insulin level, normal 
adrenalin and A. I. hormone; two, an increas- 
ed adrenalin level and normal insulin level; 
or three, by a low or normal insulin, low 
adrenalin and a high A. I. hormone. Our 
intention is to make further studies in order 





to clarify this problem. It was interesting to 
note that in this group of higher blood sugar 
levels only three of these patients were ex- 
cited. Three of the excited schizophrenic pa- 
tients manifested medium value fasting blood 
sugar levels, which is in conformity with the 
findings of Gellhorn, who states that excited 
schizophrenics secrete insulin. Gellhorn’s 
findings are in harmony with those of Sir F. 
Mott in that the production of adrenalin is 
difficult for schizophrenics because of the im- 
pairment of the medulla of the adrenal-in 
schizophrenia. 
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It would be easy to conclude from these 
findings that approximately one third of the 
schizophrenias is caused or accompanied by 
or based upon a disturbance of carbohydrate 
metabolism, characterized by a low fasting 
blood sugar level, but this conclusion would 
be premature as can be seen in Table II. 



































TABLE II 
FASTING BLOOD SUGAR OF MANIC 
DEPRESSIVES 
~ aide tiie . B. in Senenann 
1.S.R. 68mg% 12.5.B.  66me% 
2.N.H. 69 ” 13.A.F. 63 ” 
3. FS. 6” 14.W.F. 63 ” 
433. 7%” ° «.£°15NC 67”. 
5.F.W. 7% ” «:16AM. 7% ”~ 
6W.B 6”  4«40£°217.GH 52 ”~ 
7.Th.c. 62 ” 42,£18H.S. 80 ”. 
8. J.F. 39” 19.N.F. 87 ” 
9AB. 80” 20.C.S. 91 ” 
10.R.B. 106 ” ~~ «21.3.B. g9 ” 





11. E. W. 86” 


This table shows the fasting blood sugars of 
21 manic depressive cases, 11 of them in the 
manic phase and 10 in depression. It is sur- 
prising to note that the blood sugar level of 
these manic depressive cases is definitely low 
regardless of the phase of the illness. Five 
of the manic cases and five of the depressed 
cases had hypoglycemic values. 

It would seem that thus far we are justified 
in stating that one group of psychotic patients 
regardless of the form of the psychosis (schiz- 
ophrenias of different types, mania and de- 
pression of manic-depressive psychosis) is 
characterized by a low fasting blood sugar. 
At this point the objection might be offered 
that these findings, seen in such divorse psy- 
chological states may have little or no con- 
nection with the disease process at all, this 
will be dealt with later in this paper. 


Part II 










Another method of approaching the prob- 
lem of the presumed disturbance of carbohy- 
drate metabolism in schizophrenia would be 
to see what relationship, if any, exists be- 
tween sugar tolerance and schizophrenia. 
Many workers in biochemistry, Raphael and 
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Parsons,” Lorenz, Smith and Hiil,24 Boy. 
man* and others, found abnormal biood Sugar 
curves of the sustained type in these patient, 
by means of glucose tolerance tests. These 
investigators concluded that their findings 
were suggestive of a hypo-oxidative status in. 
dicating a retardation of function of the vege. 
tative nervous system. These blood sugar 
curves belonging to the “sustained” type re. 
semble and are partly identical with those of 
diabetes mellitus thus indicating delayed anq 
diminished action of the insulin function, 
Delayed action of insulin in the presence of g 
low fasting sugar (which would imply a rela- 
tive surplus of insulin) can be explained only 
by the hyper-activity of an anti-insulinic fac- 
tor—a product of the anterior pituitary body, 
The presence of this factor in schizophrenia 
has already been demonstrated by Medunag 
and his collaborators. To recapitulate, the 
results of the glucose tolerance tests quoted 
above indicate a definite disturbance of the 
insulin—carbohydrate relationship similar to 
that found in diabetes mellitus. One could, 
therefore, conclude that the carbohydrate 
metabolism in schizophrenia is disturbed in 
a direction similar to that of diabetes melli- 
tus. The glucose tolerance test reveals the 
relationship between the blood sugar and the 
activity of the pancreas. As already mention- 
ed, the above investigators believe this re- 
lationship to be disturbed in schizophrenia. 
However, the carbohydrate metabolism of the 
schizophrenic is disturbed not only from the 
standpoint of insulin but also in other rela- 
tionships as can be demonstrated by the levu- 
lose tolerance tests. 

It is known that levulose is readily trans- 
formed into glycogen, consequently, the total 
blood sugar of the normal does not increase 
after the ingestion of 50 gms. of levulose or 
if it does increase, it is a very slight reaction 
—between 0-15% in the first 15-60 minutes. 
This slight increase disappears rapidly and 
the original blood sugar level reappears or a 
comparatively slight hypoglycemic response 
takes place. 

Figure I shows a typical normal levulose tol- 
erance curve. The increase of blood sugar in 
this case is only about 2% of the original 
amount but the decrease (i.e., the hypogly- 
cemic response) is much more marked. We 
made ten control experiments in normals and 
the curves thus obtained are all of the same 
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general pattern. The highest increase did not 
exceed 20% of the original amount of sugar. 
in the blood (1 case) and in all of the cases 
was followed by a hypoglycemic phase which 
appeared between thirty and ninety minutes 
after the sugar was given. According to our 
findings, the criteria of the normal response 
to the administration of 50 gms. of levulose 
in 250 cc. of water are: (1) a fasting blood 
sugar within normal limits; (2) a rise in 
plood sugar which does not exceed 20% of 
the original level; (3) the blood sugar con- 
centration in the ninety minute sample is 
the same or less than the original sample. 
Even though we keep this in mind, we must 
also remember that the metabolism of levulose 
is not as simple as that of glucose. Cori?é 
found that the rate of absorption of levulose 
is only half the rate of absorption of glucose, 
but the rate of formation of glycogen in the 
liver is the same for both sugars. Cori and 
Cori2? found that the rate of utilization of 
levulose when the sugar is given into the 
portal circulation is much the same as the 
normal rate of absorption from the intestine. 
These findings explain the normal blood sugar 
curves obtained after giving glucose and levu- 
lose. In the case of glucose, the rate of re- 
moval is slower than the rate of absorption, 
therefore, the total blood sugar rises. In the 
case of levulose, utilization keeps pace with 
absorption and there is little rise in either 
blood-levulose, or in total blood sugar. Fur- 
thermore, there is evidence that the pancrea 
is not concerned in the first stage of levulose 
metabolism, riamely, the formation of glu- 
cose. Davidson, Kermack2® and their collab- 
orators showed that the level of blood levu- 
lose is independent of pancreatic control. It 
has been shown by Scott?? and F. K. Herbert 
and George Davison* that the administration 
of levulose to diabetic patients causes no ab- 
normal rise in the blood levulose, though it 
does lead to a great rise in blood glucose. In 
diabetes, the first stage of transformation of 
levulose to glycogen proceeds normally, but 
the amount of glucose liberated from the 
liver at this time is in excess of that liberated 
in normals under the same circumstances. 
The “clearing away” of the glucose thus form- 
ed is also delayed in the case of diabetes be- 
cause of the inadequate insulin activity. In 
three cases of diabetes examined by Herbert 
and Davison the increase of the blood glucose 
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after administration of 50 gms. of levulose was 
30, 28, 15 per cent, respectively, while the 
increase of the blood levulose did not exceed 
the slight normal increase. 

Our levulose tolerance tests were made on 
14 schizophrenic patients and on 9 manic de- 
pressive patients. The first blood samples were 
taken from the fasting patient, then the pa- 
tient was given per se 50 gms. of d-levulose 
dissolved in 250 cc. of distilled water. It must 
be remembered that the temperature of the 
solution and its concentration are equally im- 
portant because these two factors influence 
the rate of absorption. 

We chose for our investigations patients 
who were on the normal hospital diet, who 
did not show evidence of intestinal disturb- 
ance, who ate regularly with a normal appe- 
tite, and who were quiet and cooperative. Af- 
ter the first blood sample, the patients drank 
the sugar solution and blood samples were 
taken from the cubital vein 15, 30, 60, 90, 120, 
150 and 180 minutes. thereafter. The total 
blood sugar was determined by the Hagedorn- 
Jensen method. Out of 14 schizophrenic pa- 
tients examined, 7 were found who manifest- 
ed a normal or nearly normal blood sugar 
curve while 7 showed an abnormal curve. The 
general pattern of the abnormal curves fol- 
lows three forms. 


The First Group 


The first form (found in three cases) con- 
sists of an abnormally high peak in the blood 
sugar curve between the 15 and 60 minute 
determinations. This abnormal peak ranges 
from an increase of 43% of the original 
amount of blood sugar to 76%. In one case 
this peak was arrived at 15 minutes after 
taking the levulose, in the other two cases 
at the 60 minute determination. A typical — 
curve of this group is shown in our Figure II. 

We note in this figure that the curve 
reaches its peak in 15 minutes and returns 
to normal in 60 minutes, then the negative 
or hypoglycemic phase of the curve begins 
and there is a continuous drop which reaches 
the deepest point (—13% below the original 
level) at the 150 minute determination. Ana- 
lyzing and comparing this curve with the 
normal, as demonstrated in Figure I, we may 
arrive at two possible explanations for the 
first, positive wave of the curve. It is known 
that in normals the absorption of the levu- 
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lose proceeds parallel with its transforma- 
tion into glycogen in the liver. Consequently, 
the action of insulin during the test is smooth 
and well-balanced, facilitating the deposition 
and formation of glycogen. But in Figure II, 
we see a sudden increase of the total blood 
sugar at 15 minutes. The work of the investi- 
gators mentioned above indicates that this 
increase is not due to levulose but rather to 
glucose which is liberated from the glycogen 
of the liver, probably by the action of a glyco- 
genolytic principle which can be either adre- 
nalin or the pituitary hormone. The sudden 
increase in the blood sugar leads us to believe 
that it is due in these cases to the action of 
adrenalin. Adrenalin causes sudden increases 
in blood sugar, whereas, a slow increase is 
expected from the activity of A. I. hormone. 
This is known from the work of Houssay and 
his collaborators. Consequently, we may as- 
sume that in this case the patient responded 
to the administrations of levulose with a sud- 
den mobilization of adrenalin, which increas- 
ed his blood sugar 51% in fifteen minutes after 
the administration of levulose. This is the 
type of increase which is seen in normals 
after the administration of 1 mg. of adrenalin 
subcutaneously, the only difference being that 
in normals the peak of the increase appears 
about 45 minutes after the iniection, as is 
shown in our Figure III. 

The adrenalin curve of normals and dia- 
betics differs insofar as the peak of the curve, 
even though it appears at different times in 
each case—45 minutes in normals and 90 min- 
utes in diabetics—it reaches a point 60% above 
the original level in normals, while in dia- 
betes, it is only about 29% above the original 
level (Fig. IV). In both cases the surplus 
blood sugar is eliminated by the immediate 
action of insulin in about 100 minutes. It is 
readily seen that the adrenalin curve and the 
levulose curve in Figure II are similar in their 
general pattern. However, we note an impor- 
tant difference between the adrenalin and 
levulose curves. This difference is noted in the 
“clearing away” period in the adrenalin and 
levulose curves. In our levulose curve, the in- 
creased amount of blood sugar was reduced to 
normal in 45 minutes by the prompt action 
of insulin. The insulin action did not stop 
at..this point, however, but continued to re- 
duce the blood sugar to the point of a 13% 
decrease from the original level, This hap- 
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pens also in adrenalin curves of both no,. 
mals and diabetics but only after 100 minute 
have elapsed. 

It is permissible, therefore, to conclude from 
these findings that in one group of schizo. 
phrenics, there are distinct differences jy 
their carbohydrate metabolism which differ. 
entiate them from the normal. This differ. 
ence is characterized by an over-sensitiye 
adrenalin and insulin reaction resulting in g 
peculiar blood sugar curve after the adminis- 
tration of d-levulose. 


The Second Group 


In the second group of our schizophrenic 
patients an entirely different blood sugar re- 
sponse was noted following the administra- 
tion of levulose. The reaction is indicated ip 
Figure V. . 

Here the patients show a slight increase in 
the blood sugar level which appears approxi- 
mately thirty minutes after the administra- 
tion of levulose, the peak of which does not 
exceed that found in normals, the curve re- 
turning to the original level at about the 
same time as does the normal. However, in 
the normal patient this return to the original 
level either continues to stay there or else 
manifests a slight hypoglycemic dip while in 
the schizophrenic the blood sugar level starts 
up again and continues its upward trend for 
another one and one half or two hours. This 
second rise is approximately 35-50% of the 
original blood sugar level. This type of curve 
is hard to analyze. If we could believe that 
the absorption of the levulose was delayed 
that might answer the question but we can 
find no reason why it should be delayed. The 
patients are apparently free from intestinal 
disease. Nor can we explain why the decrease 
in blood sugar is not as rapid as it is in the 
first group mentioned. Obviously, these find- 
ings should be confirmed on cases in which 
the sugar is administered intravenously. and 
this work is planned for the future. 

In attempting to explain these curves we 
must keep in mind the fact that these in- 
creases in blood sugar do not express the 
amount of levulose absorbed, this does not 
appear in the blood, the curves really show 
the response of the liver in liberating glyco- & 
gen. Apparently in these curves the action 
of the liver is continuous but somewhat slug- 
gish and this slow action is hardly caused by 
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adrenalin. The blood sugar rise following in- 
jection of adrenalin is sudden, the curve is 
steep, whereas, in these cases the increase 
lasted 90 minutes and the peak was reached 
21% hours after the administration of the 
sugar. As yet we are unable to prove our be- 
lief but we are of the opinion that this de- 
layed slow increase of blood sugar is caused 
by the blood sugar elevating principle of the 
pituitary gland which is compensating for 
the adrenalin production which has been im- 
paired. That this assumption is not entirely 
unwarranted is proven by the fact that this 
group of patients usually have a very low 
fasting blood sugar, usually around 60mg,, 
and this would hardly be possible if the adre- 
nalin regulation of the blood sugar level were 
intact. 


The Third Group 


A third type of reaction found in the schizo- 
phrenic patient is shown in Figure VI. Here 
we see a comparatively sluggish increase of 
the total blood sugar during the first hour 
after the administration of levulose. This is 
followed by a slow decrease. In this group 
the blood sugar does not return to the original 
level within three hours. We believe that this 
type of response may occur when the antago- 
nistic actions of the adrenalin and insulin 
are both delayed or somewhat impaired. These 
curves are in every respect similar to those 
found in some cases of diabetes and in pitui- 
tary disturbances. 

Four of our curves are included under the 
heading of normals because the increase of 
blood sugar in these cases did not exceed 25% 
but in two of the four cases, the curves belong 
to the “sustained” type inasmuch as the blood 
sugar only returned to the original level 214 
hours after the administration of the levu- 
lose. Thus, these two curves belong to the 
group represented by Figure VI. Two other 
curves show the characteristics of the group 
represented in Figure V. If these four curves 
are added to the seven abnormal curves al- 
ready described it indicates that in 11 out of 
the 14 schizophrenic curves there is a dis- 
turbance of carbohydrate metabolism. 

Before attempting to draw conclusions from 
the above material, we should compare these 
results to our findings in manic depressive 
patients. Eight of these patients were exam- 
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ined, four in the depressed and four in the 
manic phase. The first important finding jn 
this group is, as already mentioned, that there 
was no difference between the fasting bloog 
sugar of the excited manics and the patients 
in the depressed phase, in spite of the fact that 
two of the manics were so excited that it was 
necessary to restrain them in order to com- 
plete our examinations. 

None of these patients manifested a norma] 
response to the administration of levulose. 
Their response, i.e., their blood sugar curves 
can also be divided into three groups. The 
first group is represented by Figure VII. 

It will be noted that here the general pat- 
tern of the curve corresponds to the schizo- 
phrenic curve in Figure II, and its theoretica] 
explanation is probably the same. This curve 
was found in two patients in the depressed 
phase and two in the manic phase. This 
would indicate that the pathologic metabolic 
response is not in direct relation with the type 
or form of mental disease. 

In three of the cases, we found the type of 
response indicated in Figure VIII. This curve 
with two peaks and an intervening remission 
closely resembles in its pattern the schizo- 
phrenic curve in Figure V and should be in- 
terpreted in the same way. Two patients mani- 
festing this type of curve were in the depress- 
ed phase and the third was in the manic 
phase. 

The third type of pathologic response repre- 
sented by our Figure IX was manifested by 
one manic depressive case, who was at the 
time of the investigation in the depressive 
phase of the disease. 

The sluggish increase of the blood sugar 
and the slow decline of the curve resembles 
in some fashion the curve represented in Fig- 
ure VI which was manifested by a schizo- 
phrenic patient. This type of reaction cannot 
be due to a delayed and protracted adrenalin 
output during the experiment, because the 
blood sugar response of the schizophrenic and 
manic patients to adrenalin is much higher, 
(100-120% of the original) more prompt and 
disappears within two hours. The slow and 
steady increase of blood sugar reaching a peak 
at 2% hours after administration of the levu- 
lose resembles the slow increase produced by 
injection of anterior pituitary extract as re- 
ported by various authors. 
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Discussion 


We are aware of the limitations of this 
study and of the various objections which 
might be offered regarding our theories. We 
realize that the influence of the liver on these 
findings was not thoroughly considered. This 
should not be a source of error, however, it 
would not interfere with or change the facts 
presented, and at most, it could only inter- 
fere with the theoretical explanations of our 
curves. We are also aware of the fact that 
this study does not allow for possible errors 
due to pathologic absorption, that is the sub- 
ject of another investigation now in progress. 

To the objection that we did not make 
adrenalin determinations during the levulose 
test we reply that the best method of adrena- 
lin determination has a great experimental 
error which prevents its use in micro-determi- 
nation. It is at best a tedious difficult task— 
a form of super-micro-chemistry and because 
of its error is not practical. This study would 
only confirm our theoretical analyses of the 
curves, its absence does not lessen the im- 
portance of our findings. 

In spite of these deficiencies, the facts are 
evident and are difficult to dispute. Objec- 
tions might be raised about the “sustained” 
curves and the “bicornate” curves but not 
about the rapidly rising curves. Here the in- 
crease in blood sugar is three times greater 
than normal. The value of the paper is also 
limited because of the difficulties of accurate 
diagnosis but that is a universal failing. All 
of our patients were chronically ill, some of 
them had been treated by means of shock 
therapy but had relapsed. This was an indi- 
cation of the malignancy of the illness. It 
may be argued that it is difficult to see a 
connection between what appears to be mini- 
mal findings and a malignant mental disease. 
Nevertheless, when we consider that the brain 
utilizes only carbohydrates, it is realized that 
any disturbance of this metabolism would af- 
fect the function of the cortex. These me- 
tabolic difficulties may and do affect the neo- 
cortex and do not necessarily have to affect 
the older phylogenetic structures. Proof for 
this statement is abundantly presented in the 

work of C. and O. Vogt, who called this phe- 
nomenon general pathoklysis. We realize that 
our work seems to neglect the findings of 
Gjessing on disturbances in the nitrogen bal- 


ance in schizophrenia and of those authors 
who report disturbances in the fat metabo- 
lism (cholesterin) but we regard these dis- 
turbances as secondary to the disturbances 
of the carbohydrate metabolism. We have an 
analogy for this in diabetes wherein disturb- 
ances of fat metabolism are secondary to 
those of carbohydrate metabolism. 


Summary 


1) The methods of formulation of the con- 
cepts dementia praecox and schizophrenia 
were examined and noted. Difficulties of 
diagnosis and disagreements concerning the 
meanings of the concepts are stated. 

2) We note that the belief that a disordered 
metabolism is one of the underlying factors 
in schizophrenia, has been expressed for many 
years and by many capable investigators. Most 
of them state that this disordered metabolism 
does not determine the form taken by the 
disease. 

3) A disturbance of carbohydrate metabo- 
lism in schizophrenia and other “functional” 
mental diseases is presented. This disturb- 
ance is manifested in three abnormal types of 
blood sugar curves following the administra- 
tion of d-levulose. 

4) The same type of pathologic curve can 
be obtained in schizophrenia, depression, or 
mania and from our studies we are led to 
believe that the same pathological disturb- 
ance underlies both schizophrenia and manic 
depressive psychosis. 

5) The pathoplastic influence of the pre- 
morbid personality of the patient determines 
the form in which the disease will manifest 
itself. Many persons originally diagnosed as 
manic-depressives are later diagnosed schizo- 
phrenics. It is possible that the same metabo- 
lic process underlies both clinical pictures. 
Persons with piknic habitus and extroverted 
personalities who develop schizophrenia symp- 
toms recover nearly 100%. It should also be 
remembered that shock therapy has benefited 
both types of illness. 

6) Whether or not our findings can be used 
as an index of malignancy is questionable 
because of the few cases examined. Other 
work is in progress which may result in a 
clarification of diagnostic standards. 


The authors wish to thank Dr. F. J. Gerty of the 
Illinois Neuropsychiatric Institute and Dr. J. V. 
Edlin of the Chicago State Hospital, where these 
experiments were carried on. 
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Problems in Sociological Psychiatry* 


FREDERIC JAMES FARNELL, M.D.** 
New York, New York 


James Lane Allen once said, “Take acannon space she requires for heat. Nature quietly 
ball of the best metal that can be cast, hollow asks room for the operation of her laws. If it 
it out, fill it with water, plug it tightly and put is not given to her, she takes it and you take 
it under the corner of a house, so that the the consequences.” 
weight of the house will rest upon the plug. The psychiatrist deals again and again with 
Then, let nature come along in a freezing such types of reaction in patients. “Nature 
mood and one of two things will happen. The quietly asks room for the operation of her 
water will freeze, force the plug and lift the laws; if it is not given to her, she takes it and 
house or the ball will burst. If it requires so you take the consequences,” and the psychia- 
much room in which to freeze, think of the trist is called upon to attempt to make things 

calm and normal after the explosion. His first | 
*From the Division of Psychiatry, New York Med- approach is to find out, if possible, what it 


ical College and Flower-Fifth Avenue Hospitals. is in the patient that is explosive and then 


**Professor of Clinical Psychiatry, New York Med- i ale alone 
ical College; Assistant in Psychiatry, Flower- What the inhibitions may be. The course to 
iene we eg <r gee oll pursue is quite evident. Either do away with 
ropolitan Hospital, Welfare Island, New York; : assisted 
Senior Visiting Neuropsychiatrist, Saint Vin- the explosive or do away with the inhibitions, 
cent’s Hospital, Staten Island, New York; Visit- or compromise. No matter which approach is 


Hospital, New York. Psychiatrist, Murray Hill taken, a large part of the work of the psy- 


114 








1943 


chiatrist is destructive. Certain conceptions 
and reactionary feelings must be avoided. 
Then, as in other instances of destruction of 
old ideals and ideas, a building up is essential 
that there may be new steering gear or new 
anchorage to avoid an aimless drifting on the 
sea of life. All through the ages on the re- 
pound from destruction of old systems of 
thought there has often been disaster to the 
individual, to a nation or even to race. And 
from great freedom and license there have 
arisen new systems demanded by man’s inner 
needs. 

To be at ease in his own moral code and 
in his attitude towards it, is in reality what 
every patient craves. Quite true, there are 
those whose moral codes are high and un- 
impeachable even in their most secret think- 
ing. They have definite and worthy ideals 
and the will to pursue them. Here the psychia- 
trist may help them out of a transient mal- 
adjustment which has been thwarting their 
personality. The patient and the psychiatrist 
both are satisfied with the end attained. 

There are those whose moral code has never 
been high but who would like to live on a 
higher level. They realize that there is some- 


thing better and they have the will to attain | 


it. They are not content to remain at ease 
within their present moral code. They want a 
new moral code and they wish to live at that 
new level. . 

There is the third type whose moral code is 
at a lower level. Although they are not con- 
tent with their present ideals, they will not 
change for any other since they cannot con- 
ceive of any pleasure whatsoever for them on 
a higher plane. When they have internal con- 
flicts and fall into the abyss of discontent and 
fear, they merely request that their discomfort, 
which is the inhibition to the full enjoyment 


of life at their level, be removed but they 


frankly refuse to alter their moral standards. 

This last group, more than any other, causes 
the most dissatisfaction and mistrust in the 
psychiatric approach to maladjustments. Here 
are the latent schizophrenics who flounder 
about in their world of unreality in search of 
a haven. Well known to all are the distorted 
personalities, housed in self-satisfied bodies, 
blinded by alcohol or drugs, who enjoy the 
fascination and the gamble of life and who 
are always eager for advice and help to ease 
their physical discomforts and tide them 


DISEASES OF THE NERvous SYSTEM 


through the terrors of socio-economic distress, 
but who politely resent and subtly refuse all 
attempts to make better men or women out 
of them. Why? Because they are satisfied 
with their moral code and are quite at ease 
in it. 

Then, there is the criminal who has a clear 
vision of right and wrong, who is cognizant of 
the ease of violation of the laws of the com- 
munity; who wallows in the charm and danger 
of his hectic life and who, when apprehended, 
is anxious to have the best advice so that all 
loop-holes of legal escape may be open to him, 
but who frankly refuses to make any effort to 
change his moral code. He is a difficult prob- 
lem for the conscientious psychiatrist. 

Favorite topics of conversation at bridge 
parties, afternoon teas or cocktail parties are 
marriage, methods of contraception, pregnan- 
cy, vice and disease. Usually an aggressive 
woman will initiate the discussion and the 
timid woman will listen cautiously and self- 
consciously. The former manifests her physi- 
cal exhibitionism actively and the latter mani- 
fests it passively. It is out of the latter type 
that the neurotic may grow and it is among 
the former, because they are at ease in their 
lower moral code, that one not infrequently 
observes the immodest, the rough and the 
coarse insulting individual whose behavior 
presents anything but decency. The true sin- 
ners of love who will do and give everything 
to others which they frankly refuse to their 
mates. When suddenly faced with a conflict 
and thrust into an anxiety state, advice is 
sought with the proviso that their moral code 
is acceptable and their only wish is to be re- 
lieved of their acute disorder. 

Inversions and perversions of sex in crimi- 
nals are frequent for there is a close rela- 
tion and association between vice and im- 
morality, both in males and females. They 
are all satisfied and content in their own 
moral code. When reprimanded or imprison- 
ed,.they accept their “lot” with complacency, 
but are always ready to take advantage of the 
laws which they have so wantonly violated to 
obtain their liberty but they will resist all 
efforts to change their ethical standards. 

Never was the conflict, narrated in the New 
Testament of serving both God and Mammon, 
or the more comprehensive conflict between 
the flesh and the spirit, so well understood as 
now. The conflict may not be recognized by 
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the individual who is engaged in it as one 
which has not only moral stakes, but also 
far-reaching physical and mental dangers. 
Mental consequences oftentimes baffling to 
the skill of the most clever and most conscien- 
tious of physicians may develop. 

Bergson has symbolized behavior in terms 
of the shell, whose effectiveness will depend 
upon the temper of the metal, the explosive 
contained therein and the force behind. It 
is evident that if the metal is far below stan- 
dard tenacity, the powder a poor mixture and 
that the force behind it one of a bad circum- 
stantial environment, there will be many duds. 

A recognition of these obstacles would avoid 
much false motion, great distress and consid- 
erable economic loss. Lack of success in the 
field of psychiatry is often due to the fact 
that the principles applicable to the ordinary, 
readjustable types, unbound by moral fixa- 
tions, are applied to all types even in the face 
of an apparent psycho-biological contraindi- 
cation. 

The attempt to correct deviations in the 
moral lives of patients is more than merely 
meeting their own problems per se. It involves 
a corrective approach toward all phases of 
their activities, their family life, social con- 
tacts, business associations, religion, etc. Even 
then, the peril of being “his brother’s keeper” 
should be constantly kept in mind, for morali- 
ty is not a set of rules. It is a set of principles 
and attitudes and they operate differently 
under varying situations. In psychiatry, to 
know is far from a guarantee that that ac- 
quirement is going to be compatible with the 
motive—an integrated basis is essential. ‘“‘That 
is what I happen to like” is an old adage 
equally as appropriate to the moral code as 
it is to an act and this subjective attitude is 
a great barrier in our sociological organiza- 
tion. 

The following is a resume of an entire 
family as an illustration of psychiatric com- 
plications: 

A child of four was admitted to the hospital 
in the summer of 1939 suffering from diarrhea 
and covered with an eczema. She remained 
in the hospital about three months and was 
discharged suffering from an “allergic ec- 
zema” and “a problem child,” hence she was 
referred to the psychiatric clinic. 

Upon admission to the hospital she was in 
a semi-delirious or “exhaustive confusional 
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state” in which she spontaneously indicateg a 
definite reaction type, a flight from her ep. 
vironment. She constantly gave evidence of 
cruel treatment at home; that she was burneg 
with lighted cigarettes to make her behave. 

Upon admission to the clinic she was foung 
to be extremely fearful, afraid of the dark, 
afraid of dogs, afraid to sleep alone, afraid to 
walk. She was surly, would bite and kick, 
scream and yell. 

It became apparent that the rash, the diar- 
rhea, and the problem began, or budded at 
about the same time, early in 1939. The mother 
stated, “from the moment she was born she 
has caused trouble. She always cried. Never 
ate well. She was bad. Then she got the rash 
and now she says curse words and she bites 
the baby.” 

The patient, Lia, is the second child of the 
marriage of an immigrant Italian father, age 
26, a soda clerk by trade at $25.00 per week, 
who had “sleeping sickness” as a child, and 
an American born of Dutch descent mother, 
also age 26, whose compulsory marriage when 
she was six months pregnant yielded a little 
girl, Ria, who is one year older than the pa- 
tient, and whose life is a werld of phantasy 
overburdened by imagination and fabrica- 
tions. She is a bed wetter. There is a third 
girl child, age 2 years who is subject to temper 
tantrums of unusual severity. 

The family, in retrospect, evinces an un- 
usual accumulation of psycho-biological and 
somatic disorders. The maternal grandfather 
died of pulmonary tuberculosis at the age of 
24. The maternal grandmother (four years 
younger than her husband) died at 33 years 
of age of double pneumonia having been sub- 
ject to epileptic seizures, always irritable and 
nervous, and later asthmatic (a disorder which 
developed following the birth of the patient). 
A maternal aunt had chorea and a maternal 
uncle was healthy. A second maternal uncle 
died of leukemia at the age of 14. Facts rela- 
tive to the collaterals of the father are lacking. 
The husband’s attitude is the unifying inheri- 
tance of a Sicilian bringing-up. At variance 
with the innate Hollandish maternal makeup, 
seriously distorted and instinctively perverted 
as she appears to be. Hence heavy and hostile 
combats took place, glorified by an Italian 
volubility, mixed with American slang, and 
nearly always followed by a feeling of sullen 
defeatism coupled with the feeling of eco- 
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nomic insecurity, and the total loss of psycho- 
sexual and psycho-physical reciprocity. In the 
depths of this fatalism, he sought refuge in 
alcohol periodically. These escapades would 
end in the Domestic Relations Court, or refuge 
in an extra-marital alliance weighted down 
with the possibility of his mistress becoming 
pregnant, increasing his source of worry. Since 
the facts were known to the wife, a fear of 
venereal disease and economic loss can quite 
easily be conceived as increasing her barriers. 

Weighted down with an inheritance affect- 
ing the cerebro-spinal component, both extra 
and intra-pyramidal, the respiratory (so- 
matic), the respiratory (allergic) the reticulo- 
endothelial (primitive cell inversions), per- 
sonality distortion (mother) and “fugues” 
(father), our little girl Lia emerged, not as 
the keystone around which the “House of Car” 
is built, but as a wedge stone between the 
girl sister, a bed wetter, and a baby sister with 
tantrums. She was brought up in an environ- 
ment wreaking with dissension, totally lack- 
ing in integrative ties and in which the poly- 
morphism of both parents manifested a series 
of cinema-like scenes in slow motion which 
were reflected in the trammeled infantile 
make-up of this child by an obsessional- 
compulsive conduct reaction as well as a con- 
version mechanism which in its crude and 
naive way caused the child first to change her 
environment and secondly to promote an an- 
tithetistic parental attitude. 

Let us see what did actually happen and our 
little patient will give us the lead directly 
through her play unassisted by conversation. 
She entered into play easily and unconcerned- 
ly, needed no encouragement or coaching (her 
play was with toys and blocks). She picked 
up one block and said, “This is Ria. Ria 
doesn’t like me,” and then threw the block 
on the floor. She placed two blocks side by 
side, one red and the other blue, and said, 
“this Mama (red) and this is Lia (blue),” and 
then she bumped the two blocks together 
and cried out, ““Mama hits Lia in the mouth 
all day long,” and hid the blue block under 
a chair, casually saying, ‘“‘No one wants to 
play with Lia, she looks too funny.” She built 
a house of blocks and then threw the sym- 
bolized mother, father and Ria out the win- 
dow. She put her baby sister, Liz, in jail. 
Again she built a hospital of the blocks and 
Said, “let’s put Ria in the hospital because 
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she has swallowed a pin.” In constant activity, 
she went on and on, symbolizing her daily 
life. 

These reactions clearly demonstrate the 
reaction-type or setting in her routine play, 
portraying great hostility (not tenderness), 
abuse (not love) given to her and/or directed 
against her by the mother. 

Examination of the mother revealed that 
she was frigid and acquiesced to cohabitation 
“because I’m his wife” or ‘‘He’ll go somewhere 
else if I don’t.” Her over-scrupulousness in 
relation to cleanliness, frequent douching, 
care of her home and the appearance of the 
children would suggest the freedom of nar- 
cissism. The alternating abusiveness and over- 
indulgence with feelings of guilt appear to 
evince the masochistic-sadistic components, 
seeking a vantage point with a predominance 
of the sadtistic. The homosexual colorings 
may manifest themselves as the case pro- 
gresses. It is apparent that an infantile sexu- 
ality exists in which all components are hav- 
ing free swing of action and are serving as a 
setting for the development of a psychosis in 
the wife-mother, in which the fixation may 
ultimately rest in homosexuality and the re- 
action thereto serve any delusional system 
that may evolve, especially should the mari- 
tal gap widen. Her horror of sexual relations 
which she terms “getting bothered” was re- 
acted to by shame and loathing and as a result, 
she has constrained her sexual impulses with- 
in her accepted limit. Just how long she can 
carry on will depend upon other of her psy- 
chic forces. This does not mean that the 
energy of the sexual impulse contributes to 
these forces, but that it supplies the only con- 
stant and most important source of energy. 
When the libido-craving is unable to obtain 
the normal integrated sexual gratification, 
there is a bursting of those components into 
their individual units and they all demand 
attention. 

Now, our patient, Lia, feels “closed in” by 
Ria, her older sister, who is bossy and will 
spank Lia which undoubtedly acts as a trauma 
to her psycho-physical and intellectual units. 
Her competitive abilities are warped by jeal- 
ousy and feelings of inadequacy. With Ria 
placed on a pedestal, and the mother over- 
determining her care for Liz, the baby, Lia 
takes vengeance by biting, pinching and abus- 
ing the baby. To enhance her feelings of in- 
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feriority and “feelings of not being a part,” 
the eczema is held as a weapon over her, pro- 
voking a greater sense of inadequacy. 

These compulsory blockades have destroyed 
Lia’s self-expression. She is suffering from a 
“black out” as far as familial security is con- 
cerned. Initiative, gain of recognition and af- 
fection are beyond her reach in competition 
with her sisters, Ria and Liz. 

Coincident with and as a part of Lia’s 
warped development, there is a constant as- 
sociation with an emotionally immature 
mother. The mother who inherited and early 
acquired repressed feelings, out of which frus- 
trations, feelings of guilt and anxieties emerge 
and are projected upon her husband and her 
children, as their failure and NOT her failure. 
That is, she is using her family as a sounding 
board off of which she is attempting to create 
a family pattern, the unconscious projected 
lines of her own childhood deprivations, her 
failures to solve her own conceptual experi- 
ences, so apparent in her own lack of emanci- 
pation. When forced, either by circumstances 
or ‘the easiest way” into heterosexual inter- 
course, she revolts and attempts a compromise 
by entering a world of phantasy, dissociation 
and frank hostility. 

The reversion to family type is seen in the 
inter-play between mother and Ria. When 
mother gets upset and nervous Ria will try 
to calm her and tell her not to get excited 
(just like a mother)—a reflection of herself 
toward her own mother when the latter was 
coming out of a “fit” or during one of her 
asthmatic attacks. Much of her own unful- 
filled home life is projected through retro- 
spective ruminations without too severe a dis- 
sociation, and she has thus far permitted her 
ambivalence to compensate, at least, at her 
own evaluated levels. This swing from the 
hostile, guilty and anxious state, to lavish ma- 
ternal feelings especially on Lia, has so opened 
a gap in her integrative life that false sen- 
sations and misinterpretations make them- 
selves known sometimes as auditory halluci- 
nations, at others as day dreams through 
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mental telepathy but without any loss of jp. 
sight or balance in her logical judgment. All 
these additional experiences are merely pog. 
tive prototype pictures of her own Childhooq 
life. 

The problem of the psychiatrist as “his 
brother’s keeper” in respect to this family js 
no small one. No greater damage can bp 
done to a full and harmonious family life 
than by the selection of one whose own mora] 
code is not at ease, or who believes what 
should be the level of those about him, byt 
is unable to maintain his own level. With such 
patients the physician must reservedly pro. 
pose a grand readjustment in their family life 
or he will become permanently their keeper, 
When such a situation occurs the fixation of 
the individual causes a clash of emotional out- 
bursts between physician and individual which 
may be more dominant than the correction 
of their maladjustments. It must be remem- 
bered that their ease, at their level, moral or 
otherwise, is a barrier, impregnable to even 
the cautious and well-directed drives of the 
most conscientious physician. 

Since it is within the field of the psychia- 
trist to deal with the most persistent and 
enduring emotions of the human race, and 
since he might be responsible for changing 
the thinking iife of his patient, since he 
may alter the character of a grown person, 
who becomes a child again in his teachable- 
ness, then, indeed, the psychiatrist, if he 
would do all he should, must Keep his ideals 
high. He should put his patient “entirely at 
ease” within his moral code, not only for his 
own good, but also for the good of the society 
in which he lives. And by reason of the psy- 
chiatrist’s great influence, its endless rami- 
fications, his own moral code must be un- 
impeachable. If he fail, let him look to him- 
self. 


Appreciation is expressed to Professor Stephen 
P. Jewett, Director of Psychiatry, and to Doctor 
Lewis R. Wolberg for their permission to examine 
this family and abstract the record. 


51 East 90th Street. 
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DISEASES OF THE Nervous SYSTEM 


Encephalitis in Nebraska During the Summer of 1941 


G. ALEXANDER YOUNG, M.D., RICHARD H. YOUNG, M_LD., 
and JOSEPH KOUTSKY, M.D. 


Omaha, Nebraska 


The summer of 1941 saw the largest re- 
corded epidemic of encephalitis on this conti- 
nent. While the epidemic centered around the 
North-Central States, chiefly in the Dakotas 
and the adjoining Canadian provinces of 
Manitoba and Saskatchewan, there was a 
nigh incidence of the disease in Minnesota 
and Nebraska. The greatest number of cases 
was reported in North Dakota, where there 
were 1,080, an incidence of 167 cases per thou- 
sand, with a mortality rate of 8.09 per cent. 
In Nebraska there were 250 cases reported, an 
incidence of 19 per thousand, with a mortality 
of 16 per cent. It is likely that there were 
many other cases in Nebraska not reported to 
the Department of Public Health. 

During the summers of the last 5 years, 
sporadic cases of encephalitis have been re- 
ported in different localities throughout Ne- 
braska, where there has been a co-existing 
encephalomyelitis in horses. In the summer 
of 1937, Dr. J. M. Willis of McCook, Nebraska, 
sent the brain of a patient who died of en- 
cephalitis for study. An effort was made to 
isolate the virus of equine encephalomyelitis 
from this brain, as Dr. Willis reported that 
the patient became sick while caring for a 
horse that had encephalomyelitis. At that 
time the possibility of human infection with 
the virus of equine encephalomyelitis had 
been suggested by Meyer,! but not proven. 
Unfortunately, the virus was not isolated from 
this brain, although sections showed the 
pathologic findings of encephalitis. 

This paper deals with general features of 
the Nebraska epidemic, and in particular with 
a group of 17 cases hospitalized at the 
Nebraska Methodist Episcopal Hospital in 
Omaha. 


Epidemiology 


Encephalitis, as seen during the summer of 
1941, differs from the old lethargic or Vienna 
type of encephalitis. The epidemic had fea- 
tures characteristic of the St. Louis epidemic 
of 1933, and the cases of encephalitis that 
occurred during the past few years in Cali- 
fornia, and particularly in the Yakima Valley 





of Washington? were similar, but of a less 
severe type. The 1941 epidemic, however, was 
less severe than the epidemic of Eastern type 
of equine encephalomyelitis that occurred in 
children in Massachusetts during the summer 
of 1938, where there was a mortality rate of 
74 per cent. 

The encephalitis in Nebraska this past sum- 

mer was spread generally throughout the 
State, occurring chiefly in rural areas and in 
the vicinity of the river valleys. Concentration 
of cases occurred in Omaha, on the eastern 
border of the State, and at Scottsbluff, in the 
western part of the State. At Scottsbluff there 
was also a co-existing outbreak of poliomye- 
litis. , 
The first cases reported had their onset in 
early June, with the greatest incidence the 
first 3 weeks in August, as shown by the ac- 
companying chart (Fig. I). This seasonal in- 
cidence corresponds closely with other out- 
breaks of summer encephalitis in humans and 
horses for the past few years. 

The belief that the mosquito is an impor- 
tant factor in transmission is based upon the 
seasonal incidence and the evidence that the 
mosquito is capable of transferring the virus 
from infected to healthy experimental ani- 
mals.4 While there was no mosquito survey 
made in Nebraska that summer, Leake® re- 
ports that 1941 was a heavy mosquito year in 
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FIGURE I. 


Seasonal incidence of encephalitis in Nebraska in 
the summer of 1941, and in comparison, seasonal 
incidence of California epidemic in 1940. 
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North Dakota on account of the rains. The 
epidemic, with the first cases early in July, 
coincided with mosquito prevalence, although 
the heaviest mosquito infestation was some 
weeks before the heaviest incidence of the 
human disease. The marked male predomi- 
nance, the simultaneous outbreak in diverse 
areas and tendency towards selection of male 
workers in rural areas are all suggestive of 
a mosquito vector. However, the report of 
Fulton® would cast some doubts upon mos- 
quito transmission. During the first two epi- 
demics in Saskatchewan, the outbreak occur- 
red in an area that had been dry for months 
and absolutely free from mosquitoes for weeks 
before the appearance of the disease. 

The wood-tick has been found by Sylverton 
and Berry’ to harbor the virus of Western 
encephalomyelitis. Furthermore, it has been 
found that all stages in the life history of the 
tick are capable of infecting susceptible hosts. 
Sylverton and Berry feel that the best evi- 
dence points to the mosquito as the trans- 
mitting agent, but believe that the tick is 
responsible for the maintenance of the virus 
from year to year. 

Other than human hosts and horses, the 
virus of the Western type of equine encephalo- 
myelitis has been isolated by Cox® in North 
Dakota during the summer of 1941 from a 
prairie chicken, deer and 13 striped ground 
squirrel. There seems to be little relationship, 
other than seasonal, between encephalitis in 
horses and humans. In the North Dakota epi- 
demic, Leake® reports there was no connec- 
tion, case for case, between the cases in horses 
and the human cases. In Nebraska in 1941 
there were only 658 cases in horses reported, 
as compared with 10,003 in 1940 when there 
were only isolated incidence of the disease in 
humans. 


Clinical Features 


As a cross section study of the cases seen 
in Nebraska, 17 cases that were admitted to 
the Nebraska Methodist Episcopal Hospital 
have been studied. A synopsis of the findings 
is presented in Fig. II. The chief clinical fea- 
tures may be summarized under various head- 
ings: 

Age—tThe age range in this group was from 
2 years to 78 years, with 11 cases being 30 
years or under. This fails to correspond with 
the general tendency for the illness to occur 
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in the middle-age group. 

Sex—Of the 17 patients, 11 were males ang 
6 were females. This compares favorably With 
the sex distribution found elsewhere jin Ne. 
braska during this epidemic. The sex-age dis- 
tribution for the State is given in Fig. ITT. 
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FIGURE III. 
SEX-AGE DISTRIBUTION 
Age Females 
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15-24 
25-44 
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Symptoms—The onset of the illness was 
usually acute, and in many cases had features 
suggesting an upper respiratory infection. The 
chief symptoms were general malaise, head- 
ache, fever (frequently with chilly sensations), 
stiffness in the neck, occasional vomiting and 
various degrees of stupor. Some of the more 
severe cases evidenced delirium. 

Physical Signs—The most frequent physical 
findings were neck stiffness and reflex 
changes. Usually the reflexes were hyper- 
active, but essentially equal, though occa- 
sionally the reflexes were depressed or absent. 
A positive Kernig was occasionally encoun- 
tered. More rarely one found an ocular palsy, 
and in one case a ptosis of both lids. In 2 
cases there was a lateral nystagmus. 

Temperature—The maximum temperature 
range was from 99.8 to a terminal 108. For 
the most part, the temperature was not ex- 
ceedingly high, and frequently showed a 
prompt fall with hospitalization. In several 
cases, after the initial fall in temperature and 
after the patient had been fever-free, there 
would be a secondary rise in temperature, 
such as was seen in the St. Louis epidemic of 
1933. One of the cases which showed the most 
stupor never had a fever above 99.8 during 
the course of her hospitalization. 

White Blood Count—The maximum white 
blood count ranged from 5,600 to 38,100. The 
highest count was in a 2-year-old child. The 
average maximum white blood count was ap- 
proximately 14,000. 
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Cerebrospinal Fluid—The cerebrospinal 
fluid pressure was not taken on every case, 
put on those measured it ranged from normal 
to a moderate increase in pressure. The high- 
est pressure was 26 millimeters of mercury. 
The spinal fluid cell count showed a maximum 
range from 2 to 590 cells, with the average 
maximum of 210 cells. One of the cases seen 
at another hospital had a cell count of over 
1,000 cells, but such high counts were exceed- 
ingly rare. The ratio of polymorphonuclear 
leukocytes to mononuclear cells showed for 
the most part a predominance of the poly- 
morphonuclear type. 

Treatment—All but one of the cases re- 
ceived a sulfonamide compound. Eight of the 
cases showed a rapid fall in temperature 
shortly after admission to the institution for 
treatment. What role the sulfonamide com- 
pounds played is difficult to evaluate. Other- 
wise, the treatment was essentially symp- 
tomatic. 


Neutralization Tests 


During the course of the epidemic in Ne- 
braska, numerous specimens were sent to the 
Rocky Mountain Laboratory at Hamilton, 
Montana, for neutralization tests. The results 
of the tests there have not been published. 
but a personal communication from Dr. Cox 
reveals that of 13 sera sent in from Nebraska, 
6 cases neutralized the virus of Western equine 
encephalomyelitis. One case was positive to 
both the Western and St. Louis types. 

In our own cases, specimens of blood were 
sent to Dr. Goronwy O. Broun at the Firmin 
Desloge Hospital in St. Louis, Missouri. Dr. 
Broun was kind enough to run neutralization 
studies on 13 cases. His original strain of 
Western equine encephalomyelitis had been 
obtained from Dr. Fothergill, of Boston, and 
none of the sera tested neutralized this virus. 
Unfortunately, when he later obtained a 
Rockefeller Institute strain of the virus, there 
were only 5 specimens of the blood that could 
be tested; 4 of these were positive. 

The findings of the neutralization tests, as 
shown in Fig. IV, indicate that the greatest 
percentage of positive tests was in the Western 
equine type, neutralizing the strain from the 
Rockefeller Institute. Five sera neutralized 
the St. Louis virus, and two cases showed a 
positive reaction to both the St. Louis and 
the Western equine encephalomyelitis virus. 
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FIGURE IV. 


RESULTS OF VIRUS NEUTRALIZATION TESTS 
DONE BY DR. G. O. BROUN OF 
ST. LOUIS, MO. 









































St. Louis Western Western Eastern Lymph. 
Enceph. Equine Equine Equine _Chorio- 
Name Virus Virus (1) Virus (2) Virus Meningitis 
A.B. Neg. Neg. N.T.(3) Neg. Neg. 
C.E. Neg. Neg. Pos. Neg. Neg. 
R.B.B. Neg. Neg. Pos. Neg. Neg. 
E. K. Pos. Neg. N.T. Neg. Neg. 
O.S. Pos. Neg. N.. Neg. Pos. 
Ss. O. Neg. Neg. Ne. Neg. Neg. 
R.B. Pos. Neg Neg. Neg Pos. 
E.K. Neg. Neg. NT. Neg. NT. | 
A.K. Pos. Neg. Pos. NT. Neg. 
D.B. Neg. NT. NT. NT. Neg. 
W.S Pos. Neg. Pos. Neg. Neg. 


(1) Western Equine Encephalomyelitis Virus ob- 
tained from Fothergill of Boston. 


(2) Western Equine Encephalomyelitis Virus ob- 
tained from Webster of the Rockefeller Insti- 
tute. 


(3) N.T.—Not tested because of insufficient se- 
rum. 





This is not an unusual finding, as has been 
shown by Hammon.? Of interest is the fact 
that 2 cases showed a positive reaction to 
lymphocytic choriomeningitis. The virus of 
lymphocytic choriomeningitis was first iso- 
lated by Armstrong from brain tissue secured 
from a patient who died during the encepha- 
litis epidemic of 1933 of St. Louis encephalitis. 
Both of the cases which showed a positive 
reaction to lymphocytic choriomeningitis also 
showed a positive reaction to the St. Louis 
virus, suggesting either a mixed infection or 
possibly an antecedent infection with lympho- 
cytic choriomeningitis. 

Four of the sera showed no virus neutraliz- 
ing power against any of the virus tested, but 
Dr. Broun stated that during the St. Louis 
epidemic of 1933 there were 20 per cent to 30 
per cent of the sera of cases with clinical 
encephalitis which gave negative reactions to 
the neutralization test. 


Pathology 


The pathology of the epidemic of encephalo- 
myelitis has been reported by Weil and Bres- 
lich.2 Following a study of 9 cases, these au- 
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thors noted that both the St. Louis type and 
the 1941 summer’s cases have in common the 
peculiar type of inflammatory reaction, con- 
sisting of the combined proliferation of 
perivascular round cells and glia, the type 
of distribution of inflammatory reaction 
throughout the brain, with its maximal in- 
tensity in the basal ganglia and midbrain. 
The two types are differentiated by the pres- 
ence of areas of tissue necrosis in both gray 
and white matter of the brain. 

Cases that have come to autopsy in Omaha 
have shown the findings described above. A 
section showing the above changes has been 
photographed by Dr. C. P. Baker, pathologist 
at the Nebraska Methodist Episcopal Hospital 
(Fig. V). 


Summary 


Report is made on the most widespread epi- 
demic of encephalitis in the medical history 


FIGURE V. 


Section photographed by Dr. C. P. Baker from 

necropsied case of encephalitis. A shows area of 

focal necrosis and B — perivascular infiltra- 
ion. 


of this continent. There was a relatively high 
incidence of the disease in Nebraska, with the 
greatest concentration of cases in Omaha ang 
Scottsbluff. Largest incidence was during the 
first 3 weeks of August, and there was 
marked predominance of males of the middle. 
age group. 

It appears that transmission is most likely 
by mosquitoes, with man, horse and field ani- 
mals serving as hosts. Ticks may serve as q 
reservoir. 

In this paper, 17 cases of encephalitis hos- 
pitalized at the Methodist Hospital in Omaha 
have been reviewed and the clinical features 
summarized. 

Neutralization tests suggest that the serum 
neutralizes chiefly the Western type of virus 
of encephalomyelitis, but there is evidence of 
a mixed infection. 

Pathologic findings are similar to those 
found in the St. Louis type of infection, but 
may be distinguished by the presence in the 
recent epidemic of areas of tissue necrosis in 
both gray and white matter of the brain. 


The authors gratefully acknowledge the assist- 
ance rendered by the Nebraska State Department 
of Health and its Director, Dr. A. L. Miller, in pro- 
viding information and statistics. We are indebted 
to the Staff Physicians of Nebraska Methodist 
Episcopal Hospital in Omaha for permission to 
include their cases in the clinical summary. 
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Psychology, even to the initiate, is still 
something of a myth. Tending, as we do, to 
anthropomorphize our notions about it, we 
visualize a magical entity—a little man in 
the hypothalamus who acts and is acted upon 
in some eerie way—so that when the weighty 
phrase: “German Psychological Warfare” im- 
presses itself on our awareness we are tempt- 
ed to respond at once with feelings appropri- 
ate to a confrontation by the men from Mars 
pearing ‘secret weapons” in their hands. 

The fact is that German psychological war- 
fare is something of a bogeyman. The same 
commitments to our respective established 
interests, in which our magical thoughts 
about appeasement and isolation were nur- 
tured, inevitably bore that other magical 
fruit, the tendency to project upon the enemy 
our own sense of psychic omnipotence. Now 
that we have gotten down to the business of 
dealing with the real threat in a real way, the 
delusional elaborations have tended to evapo- 
rate. Now it is possible to review the survey 
of “German Psychological Warfare,’ which 
the Committee for National Morale originally 
published in 1941, without that sickening ap- 
prehension which attended its first perusal a 
year and a half ago. In that earlier time, 
under the impetus of the deepening panic 
which inaction fosters, it was indeed an ap- 
palling experience, even for one familiar with 
the power and susceptibilities of the individual 
human psyche, to contemplate the compe- 
tence and thoroughness of the German mo- 
bilization. One’s own immersion in the emo- 
tional currents of the time thus gave the term 
“psychological warfare” a sinister face-value 
significance which present calmer scrutiny 
fails to discover. 

If there is anything to be gained from a 
contemporary survey of the so-called psycho- 
logical aspect of the German war effort, it is 
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only that at last we can convince ourselves 
again of that which we have always known: 
namely, that to have a clearly defined goal 
and a coherent aim is half the battle. This 
is as true for the mental hygiene of a mili- 
tant nation as for an individual. It deter- 
mines the so-called psychological tactics of 
such a nation against its enemies as inevi- 
tably as the ballyhoo and the press-agenting 
and conniving is determined by a political 
campaign or a sales drive. In neither form nor 
content does German psychological warfare 
present us with anything really new; old 
techniques with new tools and on a greater 
scale; old goals pursued with a more virulent 
and ruthless tenacity. The German psycholo- 
gists, many of whom we would not deign to 
call scientists, have borrowed freely from the 
practical discoveries of applied psychology as 
it has developed in Britain and in the United 
States. They have leavened these borrowings 
with others from psychoanalysis—that black 
magic of the hated Jews, which publicly they 
have exorcised. Finally, with the aid of Nazi 
pseudo-science and pseudo-philosophy, they 
have moulded them into a tenuous system 
which finds its application internally in the 
development of the so-called “defensive psy- 
chology” and externally in the so-called “psy- 
chological warfare.” 

What one is impressed by as one goes 
through the Committee’s report and scans its 
bibliography is not the power of German psy- 
chology as such but rather: German purpose, 
German practical planfulness, German atten- 
tion to organization and detail. What we do 
discover is that the Germans studied and 
learned well the lessons of their first defeat 
which they looked upon not as the conse- 
quence of military inferiority but the result 
of inadequate internal political planning and 
organization. The German Society of Mili- 
tary Politics and Military Science under Si- 
moneit was lead to conclude that “it was the 
failure to exploit the nation’s entire psycho- 
logical resources which contributed to the 
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ultimate defeat.” It was with this as a basis 
that German rearmament is said to have be- 
gun in its “psychological” phase as long ago 
as 1919. It was in April of 1929 that the 
Reichswehr opened its first psychological in- 
stitute. ; 

This brings my review to another point 
which needs to be made regarding so-called 
psychological war. This point is to the effect 
that psychological war, in its offensive aspect, 
is not essentially different from classical 
power politics. The apparent uniqueness is 
an artefact produced by two new facts of 
history: 

The first of these facts is that communi- 
cations, On an enormous scale, now bring all 
men within the range of the machinations 
which could formerly be directed only at na- 
tional chanceries. Wit and wile, threat and 
promise can now be disseminated far and 
wide and even imperfect democratization is 
thus made an effective lever for moving op- 
ponent nations. Modern technology and mod- 
ern political organizations have modified the 
details of the machinations but they have 
not become significantly more “psychological” 
than were those of Machiavelli’s “Prince.” 
They still depend on the efficacy of intimi- 
dation and seduction for their chief effects. 

The second fact which makes German psy- 
chological warfare look like something new 
under the sun is again a happenstance of our 
times. The blitzkrieg is no more a psycho- 
logical attack than was the invasion of Europe 
by the Tartars or the raiding of an outlying 
settlement by Indians. Only the instruments 
have changed. Ruthlessness is undoubtedly 
a psychological force in its effects but it is 
no newly discovered and refined mysterious 
weapon. The possibility of precisely timing 
political machinations with the exertion of 
actual force has truly the characteristics of 
something new in international affairs. While 
there is here undoubtedly a significant degree 
of psychological effect in terms of the possi- 
bility of exploiting demoralizing doubt and 
explosive tension, it cannot be overlooked that 
the more immediately tangible consequence 
of the sudden and overwhelming attack is to 
catch the enemy militarily unprepared. In 
this respect it is application of the’ age-old 
principle for military success: get there first 
with the most of men and equipment. 

Concerning the historical facts, German re- 
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armament, as has been mentioned, began jp 

its psychological phase immediately after the 

last war. From the beginning, the sole aim 

was to cancel out that defeat. As Nicholai put 

it: “Morale-building agencies (useful to this 

end) were not hit by the disarmament im- 

posed upon us by the Versailles Treaty; thus 

propaganda displaced military considerations 

and became a political weapon.” “Economic 

rearmament began in 1926 with the establish. 

ment of an Economic General Staff camov- 

flaged as a statistical society.”” Rearmament 
in terms of actual munitions production anq 
military training was carried out only under 
the Third Reich. This sequence was consid- 
ered “logical” because “psychological prepa- 
ration (which should be read: “political prep- 
aration”) takes the longest time, involving 
as it does, new patterns of education, indoc- 
trination, and habituation.” The deliberate 
exploitation of “psychology” came into the 
open when the Nazis finally got into the 
saddle. “The total war of revenge then be- 
came a conscious goal,’ and E. R. Jaensch, 
representing a new psychological school, with 
certain mystical conceptions of human types 
which suited the political needs of the Nazis, 
“became the pied piper’ who led German psy- 
chology into the Nazi fold. As such they 
ceased to be scientists. They became expert 
technicians within the limited range of the 
practical applications of scientific psychology 
to the problems of choosing personnel for 
leadership and for training in the new spe- 
cialties of warfare. Leaning heavily on the 
findings of American and British political 
scientists they became advisors to the poli- 
ticians of the Third Reich in the conduct of 
their propaganda. And in the support of army 
morale they learned to apply some of the 
familiar supportive and adjustive techniques 
of American social work. 

The German use of psychology was, how- 
ever, highly opportunistic. A nation so well 
endowed technologically as is Germany could 
not possibly have omitted the exploitation of 
psychotechniques which had proved them- 
selves useful. Nor could they have stuck to 
the classical brutality of Prussian militarism 
in the treatment of soldiers who were, after 
all, members of the vaunted class of “herron- 
volk.” And as regards the “logical sequence” 
of the three phases of German rearmament: 
psychological, economic and military—this 
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was historically unavoidable and its logic is 

st hoc. Wat else could Germany have done 
during the first ten years after her defeat 
than lick her wounds with rationalizations 
and bind them up with anti-defeatest propa- 
ganda? Finally, when we consider the grand 
psychological strategy which welded the Ger- 
man people into a nearly uniform mass for 
the purposes of this war, we must recall that, 
despite their apparent readiness for indoctri- 
nation with the ideology of the fuehrer and 
the herren-volk, brute force played an enor- 
mous role in the success of this so-called 
“defensive psychological technique.” By it- 
self their ideology is as circumstantial as our 
own ideas about the “self-made man.” The 
times and the circumstances made them both. 
What, indeed, would have been the form of 
the German resurgence had not a messianic 
Hitler been born? 

Witness the dilemma of the German psy- 
chologists when they were suddenly confront- 
ed with the task of exploring the implications 
of leadership when the Nazis finally came into 
power and declared the Germans to be a leader 
people. At the 15th Congress of the German 
Psychological Association the principal dis- 
cussion was directed to the methods of leader- 
ship. “The analysis of the leader-genius end- 
ed in a scientific cul-de-sac” with the Nazis 
fanatic Jaensch at odds with the others who 
had retained some scientific common sense 
and honesty. The consensus was that leader- 
ship-genius could not be typed since its his- 
torical appearance and impact followed no 
established terms but depended on the time, 
the environment, and the specific tasks. 
Neither did they find that leadership methods 
could be canalized since ‘‘these are exclusively 
formulated by the individual’s personality 
released to its full effectiveness by the cir- 
cumstances of the era in which he lives, his 
environment, and his supposed or real his- 
torical mission.” In the end these super- 
psychologists, whom we have been tempted to 
presume to be moulding the destiny of the 
world with complete insight and planfulness 
found themselves merely attempting to identi- 
fy leader-genius wherever they might happen 
to find it through the study of the established 
behavior, the character and the temperament 
of likely candidates. It is significant to the 
point of view presented here that “the most 
important requisite of the leader personality 
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... (iS) ... positive will” which is defined 
as “a habit of voluntary response to the com- 
mand of the superior leader . . (and in 
which) ... the prime motivation is devotion 
to the cause, and unconditional faith in the 
supreme leader.” Does this not show itself 
to be merely an opportunistic search for in- 
dividuals whom time and circumstance had 
cast up quite as fortuitously as the “supreme 
leader” himself and, whose aims and goals 
would of necessity conform with his own? 

As to the specific psychological techniques 
which were used by the Germans in the build- 
ing of their army, there is almost nothing to 
mention which would not be familiar to you 
from the personnel practices of our own great 
industries or even of our own army. The 
notable exception, a derivative from psycho- 
analysis, is the dominance of the charactero- 
logical approach even for the selection of the 
most skilled specialists. The final questions 
asked are: What manner of man is this? 
Is he one of us? What are his natural incli- 
nations? What are his latent potentialities 
with reference to us? How zealous is he? 
How dependable and how predictable? The 
utility of such characterology is obvious. 

Finally, let us glance at the “psychological 
principles” which guided the German psycho- 
logical rearmament. I quote: “The driving 
motive of the Hitler Youth is to produce a new 
type of militant young German ... and to 
make one militarized corporate body of the 
whole nation ... the most noble task of mili- 
tary psychology (being) the indoctrination of 
the German people with traditional soldierly 
virtues.” To attain these goals the Nazis re- 
placed all existing educational principles with 
“Total Education.” ‘Total education is the 
mental, spiritual and physical conditioning 
of all ages, sexes and classes to act according 
to the principles of the Nazi State.” In terms 
of these principles, its aim is “to give German 
youth a firm and logical, intellectual and, 
emotional sequence throughout life and to 
prepare for army service by imbuing youth 
with the soldierly virtues... .’ Here indeed 
is something new in psychology! 

When one has completed the labor of read- 
ing about the many little subterfuges which 
the pages of the manuscript present with in- 
finite and painful faithfulness one feels no 
conviction of having discovered a really com- 
prehensive principle of psychological warfare. 
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The really significant facts seem not to have 
been encountered in all the 561 articles and 
books which the Committee has reviewed. 

The first of these facts is a political fact: 
The little man, like the little boy, must have 
assurance of his personal significance. Given 
that, he has as its complement that personal 
stake in the outcome of things which canalizes 
his energies in the main current of events. 
The Germans have rediscovered this fact. 
They have given the little men a spurious 
sense of their own importance. 

The other fact which the Germans have 
unwittingly revealed is that an intellectual is 
as bound to strike at a theory as a trout ata 
fly. The idea, “Psychological Warfare” has 
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fascinated so many of us because it has Playeg 
into our intellectual defenses. “Let us com. 
bat psychology with psychology” is the coup. 
terphobic cry which has gone up, induced by 
fears which are simply and quite tangibly the 
result of the real threats to our physical, go- 
cial and economic security. 

To all of this there is but one answer: the 
effective countermeasure for mere psycho- 
logical techniques and spurious ideologies jg 
to give the common man a genuine sense of 
personal significance with a genuine personal 
stake in the outcome of things: politically, 
economically and socially. Only out of this 
can come real defensive and offensive psycho- 
logical strength for a people at war. 
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